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( 57 ) ABSTRACT 
Devices and methods of testing leaking rays are provided . In 
one aspect , a device includes a first rotary arm configured to 
rotate around a first rotary axis , a second rotary arm rotat 
ably connected with the first rotary arm and configured to 
rotate around a second rotary axis , a probe mounted on a 
rotating end of the second rotary arm and configured to 
measure a numerical value of leaking rays at each position 
at which the probe stays , a mounting base rotatably con 
nected with the second rotary arm and configured to mount 
a ray source component , a first driving unit configured to 
drive the first rotary arm to rotate around the first rotary axis , 
and a second driving unit configured to drive the second 
rotary arm to rotate around the second rotary axis , the first 
rotary axis being perpendicular to the second rotary axis . 
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Start 

S110 Provide a probe at a position with a predetermined distance from a focus 
A of a ray source in a ray source component 

S120 
Control the probe to perform motion in a plurality of motion periods in a 
way that all positions at which the probe stays can seamlessly form a first 
hemispherical surface after the motion in the plurality of motion periods 

are performed 

S130 Flip the ray source component by 180 degrees 

S140 
Control the probe to form a second hemispherical surface according to 
procedures in block $ 120 , where the first hemispherical surface and the 

second hemispherical surface are combined to be a full spherical 
surface 

End 

FIG . 3A 
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Start 

S11 Provide a probe 

S12 Mark an initial position of a first circle 
and measure 

S13 Control the probe to move to a next 
position 

S14 Measure a numerical value of 
leaking rays 

S15 Move to subsequent positions and 
perform measuremet 

S16 Stop motion on latitudinal dimension in 
a motion period 

S17 Control the probe to reversely rotate to 
the initial position of the first circle 

S18 Control the probe to reach the initial 
position of the second circle 

S19 Perform motion in a plurality of motion 
periods based on S12 - S18 

S20 
Flip the ray source component to 
complete measurement of a second 

hemispherical surface 

End 

FIG . 3B 
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TESTING LEAKING RAYS rotary axis and the second rotary axis intersect with a body 
axis of the probe at a focus of a ray source in the ray source 

CROSS REFERENCE TO RELATED component , and the probe is at a predetermined distance 
APPLICATIONS from the focus . 

The first driving unit can be configured to position the first 
This application is a divisional application of U.S. patent rotary arm at a first rotation position , and the second driving 

application Ser . No. 15 / 915,265 filed on Mar. 8 , 2018 , which unit can be configured to position the second rotary arm at 
claims priority to Chinese Patent Application No. a second rotation position . The second rotary arm can be 
201710134957.9 entitled “ Method and Device for Testing provided with a counterweight for balance at an end oppo 
Leaking Rays ” filed on Mar. 8 , 2017. The contents of these 10 site to the rotating end on the second rotary arm . 
applications are hereby incorporated by reference in their In some implementations , the first rotary arm is of an L 
entireties . shape and includes a transverse part and a vertical part . The 

transverse part is hinged to the mounting base , and the 
TECHNICAL FIELD vertical part is hinged to the second rotary arm and perpen 

15 dicular to the second rotary axis of the second rotary arm . 
The present disclosure relates to testing leaking rays . The device can further include a column and a support plate 

disposed at a top of the column . A central axis of the column 
BACKGROUND can coincide with the first rotary axis of the first rotary arm , 

a lower end of the column can be hinged to the transverse 
Ray machines are widely applied to medical equipment 20 part of the first rotary arm , and the mounting base can be 

such as computed tomography ( CT ) machines . The ray detachably disposed on the support plate . 
machine may include a ray source component including a In some implementations , the first rotary arm is of a 
ray source and a beam limiter . Ray leaking tes on the ray bend - line shape and includes a first arm extending from top 
source component is a necessary test for the ray machine . to bottom and a second arm bent from a lower end of the first 

According to requirements of relevant regulations for 25 arm toward the first rotary axis . An upper end of the first arm 
leaking ray test , a required measurement range is a surface can be hinged to the second rotary arm , and an end of the 
of a sphere with a radius being 1 meter and a center of the second arm close to the first rotary axis can be connected 
sphere being a focus of a ray source of the tested ray source with a rotating shaft extending upward and downward , and 
component . an axis of the rotating shaft extending upward and down 
NEUSOFT MEDICAL SYSTEMS CO . , LTD . ( NMS ) , 30 ward can be collinear with the first rotary axis . 

founded in 1998 with its world headquarters in China , is a In some examples , the device further includes a support 
leading supplier of medical equipment , medical IT solutions , ing beam at a side of the rotating shaft , and the supporting 
and healthcare services . NMS supplies medical equipment beam is provided with at least two rotating plates spaced 
with a wide portfolio , including CT , Magnetic Resonance apart in an upward and downward direction , and the rotating 
Imaging ( MRI ) , digital X - ray machine , ultrasound , Positron 35 plates are respectively connected rotationally to an upper 
Emission Tomography ( PET ) , Linear Accelerator ( LINAC ) , end and a lower end of the rotating shaft . In some cases , the 
and biochemistry analyser . Currently , NMS ' products are supporting beam is further provided with a connecting plate 
exported to over 60 countries and regions around the globe , extending toward the first rotary axis , the connecting plate 
serving more than 5,000 renowned customers . NMS's latest can be provided with a supporting shaft disposed coaxially 
successful developments , such as 128 Multi - Slice CT Scan- 40 with the rotating shaft and independent of the rotating shaft , 
ner System , Superconducting MRI , LINAC , and PET prod- and the mounting base can be disposed at a top of the 
ucts , have led China to become a global high - end medical supporting shaft . In some cases , the supporting beam is 
equipment producer . As an integrated supplier with exten- further provided with an accessory mounting plate disposed 
sive experience in large medical equipment , NMS has been away from the first rotary axis and configured to mount an 
committed to the study of avoiding secondary potential harm 45 accessory for testing leaking rays . In some cases , the device 
caused by excessive X - ray irradiation to the subject during further includes an electrical mounting plate at a side face of 
the CT scanning process . the supporting beam far away from the rotating shaft , and 

the electrical mounting plate is configured to mount a power 
SUMMARY source and a control circuit board for testing leaking rays . 

Another aspect of the present disclosure features a method 
The present disclosure provides methods and devices for of testing leaking rays , including : providing a probe in an 

testing leaking rays in a way that a leaking ray test can be initial position at a predetermined distance from a focus of 
implemented at costs as low as possible . a ray source in a ray source component to be tested for 
One aspect of the present disclosure features a device for leaking rays ; controlling the probe to move on a longitudinal 

testing leaking rays , including : a first rotary arm configured 55 dimension and a latitudinal dimension by taking the focus as 
to rotate around a first rotary axis ; a second rotary arm a center of a sphere in a plurality of first motion periods such 
rotatably connected with the first rotary arm and configured that positions at which the probe stays seamlessly form a 
to rotate around a second rotary axis ; a probe mounted on a first hemispherical surface , and measuring a numerical value 
rotating end of the second rotary arm and configured to of leaking rays at each of the positions at which the probe 
measure a numerical value of leaking rays at each position 60 stays in the first hemispherical surface through the probe ; 
at which the probe stays ; a mounting base rotatably con- flipping the ray source component ; and controlling the probe 
nected with the second rotary arm and configured to mount to move on the longitudinal dimension and the latitudinal 
a ray source component ; a first driving unit configured to dimension by taking the focus as the center of the sphere in 
drive the first rotary arm to rotate around the first rotary axis ; a plurality of second motion periods such that positions at 
and a second driving unit configured to drive the second 65 which the probe stays seamlessly form a second hemispheri 
rotary arm to rotate around the second rotary axis . The first cal surface , and measuring a numerical value of leaking rays 
rotary axis is perpendicular to the second rotary axis , the first at each of the positions at which the probe stays in the 
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second hemispherical surface through the probe , the second FIG . 4 is a schematic diagram illustrating a structure of a 
hemispherical surface and the first hemispherical surface device for testing leaking rays according to an example of 
being combinable to be a full spherical surface . Adjacent the present disclosure . 
positions of the probe in the longitudinal dimension and the FIG . 5 is a schematic diagram illustrating a structure of a 
latitudinal dimension can be overlapped with each other to 5 device for testing leaking rays according to another example 
form a seamless measurement area . of the present disclosure . 

In some implementations , controlling the probe to move 
on the longitudinal dimension and the latitudinal dimension DETAILED DESCRIPTION 

by taking the focus as the center of the sphere in the plurality 
of the first motion periods includes : in each of the first In an example , 18 square probes complying with relevant 
motion periods , controlling the probe to rotate by a first regulations may be arranged in a staggered manner into a 

semicircular probe group so that a distance between each of predetermined angle for a plurality of times on the latitudi the probes and a center of circle of the semicircular probe nal dimension such that the positions at which the probe group is 1 meter . In a manner that a diameter of the stays form a seamless latitudinal arc ; and controlling the 15 semicircular probe group is taken as a rotation axis , a ray probe to rotate by a second predetermined angle on the source component may be installed on the rotation axis and longitudinal dimension . a focus of a ray source of the ray source component is 
The latitudinal arc can be a semicircular arc or a full coincident with the center of circle of the probe group . The 

circular arc . The focus can be taken as the center of the probe group is located at a side of a horizontal direction of 
sphere , and a point on a largest - diameter circle of the 20 the ray source component . To perform a test during a 
spherical surface can be set to be an initial position of the measuring process , the ray source component may be 
probe . The method can further include : in each of the first rotated around the rotation axis by 360 degrees while 
motion periods , controlling the probe to reversely rotate to keeping the probe group stationary . Since a bracket is 
a starting point of the latitudinal arc when the latitudinal arc installed under the ray source component and the bracket 
is formed . In some cases , controlling the probe to rotate by 25 can affect reception of rays leaked by the probe , only the 
the second predetermined angle on the longitudinal dimen- measurement of an upper half is valid . Thus , only the test of 
sion includes : controlling the probe to rotate by the second a hemispherical surface can be completed . The ray source 
predetermined angle in a selected rotation direction on the component may be flipped entirely by 180 degrees , for 
longitudinal dimension . example , an arrangement of the ray source being below a 

In some implementations , controlling the probe to move 30 beam limiter of the ray source component is changed into an 
on the longitudinal dimension and the latitudinal dimension arrangement of the ray source being above the beam limiter . 
by taking the focus as the center of the sphere in the plurality And , the ray source component may be rotated by 360 
of the second motion periods includes : in each of the second degrees around the rotation axis to complete the test of the 
motion periods , controlling the probe to rotate by the first other hemispherical surface . Thus , the test of a full spherical 
predetermined angle for a plurality of times on the latitudi- 35 surface is completed by two measurements . 
nal dimension such that the positions at which the probe In another example , the semi - circular probe group may be 
stays form a seamless latitudinal arc ; and controlling the located just above the ray source component . During a 
probe to rotate by the second predetermined angle in a measuring process , with the probe group being stationary , 
selected rotation direction on the longitudinal dimension . the ray source component may be rotated around the rotation 
The focus can be taken as the center of the sphere , and a 40 axis by 180 degrees to realize a test of a hemispherical 

point on the largest - diameter circle of the spherical surface surface , may be flipped entirely by 180 degrees , for 
can be taken as the initial position of the probe . The method example , the arrangement of the ray source being below the 
can further include : in each of the second motion periods , beam limiter is changed into the arrangement of the ray 
controlling the probe to reversely rotate to a starting point of source being above the beam limiter , and may be rotated 
the latitudinal arc when the latitudinal arc is formed . 45 around the rotation axis by 180 degrees to complete the test 

The details of one or more examples of the subject matter of the other hemispherical surface . Thus , the test of the full 
described in the present disclosure are set forth in the spherical surface can be completed by two times of mea 
accompanying drawings and description below . Other fea- surements . 
tures , aspects , and advantages of the subject matter will In the above two examples , the device for testing leaking 
become apparent from the description , the drawings , and the 50 rays includes 18 probes used for measurement and all of 
claims . Features of the present disclosure are illustrated by these probes are desired to be paid calibrated once every 
way of example and not limited in the following figures , in three months . Also , the purchase cost and the subsequent 
which like numerals indicate like elements . maintenance cost of the device are both high . 

In an example of the present disclosure , to realize leaking 
BRIEF DESCRIPTION OF DRAWINGS 55 ray test at a low cost as possible , a device for testing leaking 

rays can include one probe complying with relevant regu 
FIG . 1 is a schematic diagram illustrating probe motion in lations . There is a predetermined distance from the probe to 

a method of testing leaking rays according to an example of the focus of the ray source of the tested ray source compo 
the present disclosure . nent . The predetermined distance may be set to be 1 meter 

FIG . 2 is a schematic diagram illustrating a hemispherical 60 according to the relevant regulations . During a test , the 
surface formed by moving a probe according to FIG . 1 . tested ray source component is kept stationary , and the 
FIG . 3A is a flowchart illustrating a method of testing measurement of the full spherical surface can be realized by 

leaking rays according to an example of the present disclo- controlling motion and stop positions of the probe . 
FIG . 1 is a schematic diagram illustrating probe motion in 

FIG . 3B is a flowchart illustrating a method of testing 65 a method of testing leaking rays according to an example of 
leaking rays according to an example of the present disclo- the present disclosure . FIG . 2 is a schematic diagram illus 

trating a hemispherical surface formed by a probe moving 

a 

a 

a 

sure . 

sure . 



a 

US 11,194,065 B2 
5 6 

according to FIG . 1. Motion and a stop position of a probe greater the number of positions is , the longer time taken to 
in an example of the present disclosure are described in complete the entire test of leaking rays is . However , in case 
combination with FIGS . 1 and 2 . that the number of the positions is small , the seamless 

In FIGS . 1 and 2 , a probe may move along two motion measurement area cannot be formed and the requirement of 
dimensions . Two axes passing through a focus A of a ray 5 testing leaking rays cannot be satisfied . Thus , the testing 
source may be set as rotation axes . The two axes are efficiency can be improved by reducing the number of 
perpendicular to each other , which may include a vertical positions as much as possible in a case that the seamless axis Y and a horizontal axis X. The probe may move in a measurement area can be formed . 
latitudinal dimension that rotates around the vertical axis Y According to the above principle , a method of testing and in a longitudinal dimension that rotates around the 10 
horizontal axis X respectively . leaking rays is provided in an example of the present 

In an example , the probe may rotate a plurality of circles disclosure , which includes procedures in steps $ 110 to S140 
in FIG . 3A . in the latitudinal dimension with 360 degrees for each circle , 

and rotate 90 degrees in longitudinal dimension . At step S110 , a probe is provided at a position with a 
In each motion period , the probe may first rotate around 15 predetermined distance from a focus A of a ray source in a 

the vertical axis Y a plurality of times with a first predeter ray source component . 
mined angle for each time . When the probe rotates to 360 At step S120 , the probe is controlled to perform motion in 
degrees , the motion of the probe in the latitudinal dimension a plurality of motion periods in a way that all positions at 
ends in the motion period . The probe rotates by a second which the probe stays can seamlessly form a first hemi 
predetermined angle around the horizontal axis X to change 20 spherical surface after the motion in the plurality of motion 
the position of the probe in the longitudinal dimension to periods are performed , where the motion of the probe in 
start a next motion period . each motion period may include the motion in the longitu 
When the probe rotates around the horizontal axis X to 90 dinal dimension and the motion in the latitudinal dimension 

degrees a plurality of times , all positions at which the probe with the focus A of the ray source as the center of sphere . 
stays exactly forms a hemispherical surface seamlessly , as 25 At step S130 , the ray source component is flipped by 180 
shown in FIG . 2 . degrees . 

After the hemispherical surface is formed , the ray source At step S140 , the probe is controlled to form a second 
component is entirely rotated by 180 degrees , the previous hemispherical surface according to procedures in step S120 , 
process is repeated to form the other hemispherical surface where the first hemispherical surface and the second hemi 
seamlessly . Thus , the two measurement results are combined 30 spherical surface are combined to be a full spherical surface . 
into a full spherical surface . When the probe stays at a particular position , the ray 

In an example , the probe may rotate a plurality of circles source emits rays and the probe measures a numerical value 
in the latitudinal dimension with 180 degrees for each circle , of leaking rays at the position . When the positions at which 
and rotate 180 degrees in the longitudinal dimension . the probe stays seamlessly form the full spherical surface , 

In each motion period , the probe may first rotate around 35 the respective numerical values of leaking rays correspond 
the vertical axis Y for a plurality of times with a first ing to all the positions within the coverage of the full 
predetermined angle for each time . When the probe rotates spherical surface can be obtained . Thus , a leaking ray test for 
around the vertical axis Y to 180 degrees , the probe motion the ray source component is completed . 
in the latitudinal dimension ends in the motion period . The In each motion period , a measurement area in the longi 
probe rotates by a second predetermined angle around the 40 tudinal dimension and the latitudinal dimension is per 
horizontal axis X to change the position of the probe in the formed by performing motion on the two dimensions . After 
longitudinal dimension to start a next motion period . the motion is performed during a plurality of motion periods 
When the probe rotates around the horizontal axis X a is completed , the respective measurement areas formed in all 

plurality of times to 180 degrees , all positions at which the the motion periods can be spliced with each another to form 
probe stays exactly forms a hemispherical surface seam- 45 a hemispherical surface , during which it is not desired to 
lessly , as shown in FIG . 2 . follow the sequence in the above principle shown in FIGS . 

After the hemispherical surface is formed , the ray source 1 and 2 . 
component is entirely rotated by 180 degrees , and the When the probe is controlled to move according to the 
previous process is repeated to form the other hemispherical principle shown in FIGS . 1 and 2 , the motion of the probe 
surface seamlessly . The two measurement results are com- 50 may be more regular in a way that it can be avoided to form 
bined into a full spherical surface . a seam , and the testing efficiency can be further improved . 

The rotation angle of the ray source component is not Further , a hemispherical surface described herein is not 
limited to 180 degrees . In an example , the hemispherical limited to a full hemispherical surface , for example , the 
surface formed after the ray source component is rotated and formed hemispherical surface is larger than or smaller than 
the hemispherical surface formed before the component is 55 the full hemispherical surface as long as the first hemispheri 
rotated can be combined to be a full spherical surface . cal surface and the second hemispherical surface can be 

In FIGS . 1 and 2 , each small circle represents a position combined to be a full spherical surface . When test conditions 
at which the probe stops . Each numeral mark in FIG . 1 permit , the first hemispherical surface and the second hemi 
indicates the number of positions at which the probe may spherical surface may be equal parts . 
stay in each circle in the latitudinal direction . As shown in 60 As shown in FIG . 3B , in conjunction with the motion way 
FIG . 1 , the probe may stop at 1165 positions to form a in FIGS . 1 and 2 , and another motion way described above , 
hemispherical surface seamlessly . In an example , the num- a method of testing leaking rays is provided in an example 
ber of positions at which the probe stays to form the of the present disclosure , which specifically include proce 
hemispherical surface seamlessly is not limited to 1165 as dures as follows . 
long as the adjacent positions of the probe in the longitudinal 65 At step S11 , a probe is provided at a position with a 
dimension and the latitudinal dimension can be overlapped predetermined distance from a focus A of a ray source in a 
with each other to form a seamless measurement area . The ray source component , where the predetermined distance 
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may be 1 meter according to relevant regulations , which effectively forming a hemispherical surface and improving 
may further be changed accordingly as required by test . controllability of the probe motion . 

At step S12 , an initial position of the probe in a first Another position may be selected as the initial position of 
motion circle is marked and a numerical value of leaking the probe as long as it is any point on the desired spherical 
rays at the initial position is measured . In an example , the 5 surface . The probe moves on the latitudinal dimension from 
position labelled with 84 on the largest circle in FIG . 1 is the initial position to form a latitudinal arc . A full spherical 
taken as the initial position of the probe . After the test starts , surface is formed by cooperating with motion on the lon 
the probe is located in the initial position , the ray source gitudinal dimension . 
emits rays and the probe measures the numerical value of At step S13 , when the probe completes a full circle of 
leaking rays at the initial position . 10 motion on the latitudinal dimension by performing rotation 
At step S13 , the probe is controlled to arrive at a second 84 times , the first predetermined angle by which the probe 

position . In an example , the probe is controlled to rotate by rotates each time may be 4.286 degrees . Thus , the test 
a first predetermined angle around a vertical axis Y in a efficiency can be ensured when seamless area is performed . 
counter - clockwise or clockwise direction in the latitudinal In some cases , the first predetermined angle is related to 
dimension and stops rotating after reaching the second 15 a measurement range of the probe . When the measurement 
position , where there is an overlapping region between the range of the probe is expanded , the first predetermined angle 
second position and the initial position such that the two may be increased . Accordingly , the rotation times by which 
adjacent positions can form a seamless area in the latitudinal the probe can complete a full circle of measurement on the 
dimension . latitudinal dimension can be decreased , thereby further 

At step S14 , a numerical value of leaking rays at the 20 improving the test efficiency . Further , when the measure 
second position is measured . In an example , in the second ment range of the probe is narrowed , the first predetermined 
position , the ray source emits rays , and the probe measures angle can be reduced accordingly , and the rotation times of 
the numerical value of leaking rays at the second position . the probe may be increased , thereby reducing the test 

At step S15 , the probe is controlled to reach subsequent efficiency 
positions in the latitudinal dimension according to the pro- 25 At step S15 , when the probe is controlled to reach each 
cedures in step S13 and to measure a numerical value of position on the latitudinal dimension according to proce 
leaking rays at each of the subsequent positions according to dures in step S13 , the selected first predetermined angle may 
the procedures in step S14 when staying at the subsequent be same or different from that in step S13 as long as the 
position . adjacent positions of all the positions obtained on the 

At step S16 , the motion in the latitudinal dimension in a 30 latitudinal dimension can form the seamless spherical sur 
motion period is stopped . If the positions at which the probe face . The first predetermined angle may be a fixed value or 
stays seamlessly form a latitudinal arc which satisfies the a variable value , which may be selected according to the test 
measurement requirement in the latitudinal dimension in a requirements . 
first circle of motion period , the motion of the probe on the At step S16 , the formed latitudinal arc in a motion period 
latitudinal dimension in the motion period ends . The latitu- 35 may be a full circular arc . In this case , the probe rotates by 
dinal arc may be a full circular arc or a semicircular arc . 360 degrees on the latitudinal dimension , for example , a full 

At step S17 , the probe is controlled to reversely rotate to circle . Subsequently , the probe rotates a plurality of times to 
the initial position of the first circle . 90 degrees on the longitudinal dimension to form a hemi 

At step S18 , the probe is controlled to reach an initial spherical surface . When the formed latitudinal arc on a 
position of a second circle . In an example , the probe is 40 motion period is a semicircular arc , the probe rotates by 180 
controlled to rotate around the horizontal axis X in a degrees in the latitudinal dimension , for example , half of a 
clockwise or counter - clockwise direction by a second pre- circle . Then , the probe rotates to 180 degrees on the longi 
determined angle in the longitudinal dimension from the tudinal dimension to form a hemispherical surface . 
initial position of the first circle to reach the initial position At step S17 , in each motion period , the probe may be 
of the probe in the second circle . The probe completes the 45 controlled to reversely rotate to the initial position of the 
motion on the longitudinal dimension in one motion period . latitudinal arc corresponding to the motion period after the 

At step S19 , motion is performed in a plurality of motion probe completes the motion on the latitudinal dimension . 
periods according to procedures in steps S12 - S18 until the Since the probe may be connected with electrical lines , it 
positions at which the probe stays can seamlessly form a first may cause that the electrical lines are intertwined to affect 
hemispherical surface , and the measurement for numerical 50 normal testing when the probe continues to rotate at the 
values of leaking rays at all the positions within the first position at which the motion ends on the latitudinal dimen 
hemispherical surface is completed . sion . However , when the probe returns to the initial position 
At step S20 , the ray source component is entirely rotated after completing the motion in the latitudinal dimension 

by 180 degrees and the procedures in steps S12 - S19 are each time , the above problem can be effectively avoided and 
repeatedly performed to complete the measurement for 55 the control accuracy for the motion of the probe can be 
numerical values of leaking rays at all the positions on a improved . 
second hemispherical surface . The first hemispherical sur- In an example , the second predetermined angle may be 
face and the second hemispherical surface can be combined equal to the first predetermined angle . In another example , 
to be a full spherical surface , and the two measurement the second predetermined angle is set according to the 
results of the first and second hemispherical surface can be 60 corresponding first predetermined angle as long as adjacent 
combined to be measurement results of the full spherical positions on the longitudinal dimension can be overlapped 
surface . with each other to achieve the seamless area on the longi 
At step S12 , the initial position of the probe may be a tudinal dimension . Further , on the longitudinal dimension , 

point on the largest - diameter longitudinal arc of the first the second predetermined angle may be fixed value or a 
hemispherical surface . The probe moves toward the top of 65 variable value . 
the sphere on the longitudinal dimension from the initial In an example , the first predetermined angle and the 
position of the hemispherical surface , thereby fast and second predetermined angle are smaller than a predeter 
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mined value that may range from 4 to 6 degrees . In another rotation around the second rotary axis 18 of the second 
example , the first predetermined angle and the second pre- rotary arm 3 may be taken as a motion on the longitudinal 
determined angle are set according to the measurement dimension . Based on cooperation of the first rotary arm 2 
range of the probe to avoid a seam between adjacent and the second rotary arm 3 , the probe 1 may be driven to 
positions due to a large rotation angle of the probe at each 5 move in the longitudinal dimension and the latitudinal 
time . dimension , respectively , so that positions where the probe 1 
At steps S11 - S20 above , the circle may be used to define stays may envelope into a full spherical surface . 

different latitudinal arcs , e.g. , the first circle and the second The probe 1 may be provided at an outermost end that is 
circle , the concept of circles can be used to indicate that the on the second rotary arm 3 and far away from the focus A. 
probe starts circular motion on the latitudinal dimension , 10 The rotary radius of the second rotary arm 3 may be equal 
rather than that the probe moves a full circle on the latitu- to the predetermined distance . The mounting position of the 
dinal dimension . A specific rotation angle may be set accord- probe 1 is adjusted on the second rotary arm 3 according to 
ing to requirements , e.g. , the formed latitudinal arc is a full requirements as long as the second rotary arm 3 can drive the 
circular arc , a semicircular arc , or a quarterly circular arc , probe 1 to perform rotation based on the radius of the 
etc. 15 predetermined distance . However , the value of the rotary 
When the motion on the longitudinal dimension is per- radius of the second rotary arm 3 is not limited to be equal 

formed and the rotation direction is selected , the rotation to the predetermined distance . 
direction of the probe may not be changed . For example , the The rotary radius of the first rotary arm 2 may be set as 
rotation direction of the probe on the longitudinal dimension desired . In a case that there is no interference for the rotary 
may be fixed . After the rotation direction on the longitudinal 20 motion , the rotary radius of the first rotary arm 2 is as small 
dimension is fixed , the probe may perform coverage of the as possible to reduce the rotational inertia of the first rotary 
hemispherical surface circle by circle . Thus , repeated mea- arm 2 in the rotary process , reduce the load of the first 
surement or blind angle for measurement can be avoided , driving unit 5 and improve the stable reliability of rotation . 
and measurement reliability and the measurement efficiency In an example , the rotation of the first rotary arm 2 may 
can be improved . 25 be controlled by the first driving unit 5 , and the rotation of 

Based on the above , a device for testing leaking rays is the second rotary arm 3 may be controlled by the second 
provided according to an example of the present disclosure . driving unit 6. When the probe 1 is driven by the rotation of 
The device for testing leaking rays is disposed according to the first rotary arm 2 to be at a particular position of the 
the above method of testing leaking rays , and configured to latitudinal dimension , the probe 1 may be controlled to stay 
perform the above method of testing leaking rays . 30 at the position and the ray source in the ray source compo 
FIG . 4 is a schematic diagram illustrating a structure of a nent may be controlled to perform emission , so that the 

device for testing leaking rays according to an example of probe 1 can measure a numerical value of leaking rays at the 
the present disclosure . FIG . 5 is a schematic diagram illus- position . When the probe 1 is driven by the rotation of the 
trating a structure of a device for testing leaking rays second rotary arm 3 to be at a particular position of the 
according to another example of the present disclosure . As 35 longitudinal dimension , the probe 1 may be controlled to 
shown in FIGS . 4 and 5 , the device for testing leaking rays stay at the position and measure a numerical value of leaking 
includes a first rotary arm 2 , a second rotary arm 3 , a first rays at the position . Thus , when the positions at which the 
driving unit 5 , a second driving unit 6 , a probe 1 , and a probe 1 stays form a full spherical surface seamlessly , the 
mounting base 4 for mounting a ray source component . The leaking ray test for the ray source component is completed . 
first driving unit 5 may be configured to drive the first rotary 40 The predetermined distance and the specific test method 
arm 2 to rotate around a first rotary axis 17. The second may be similar with that in the method of testing leaking 
driving unit 6 may be configured to drive the second rotary rays in examples of the present disclosure , which is not 
arm 3 to rotate around a second rotary axis 18. An end of the repeatedly described herein . 
first rotary arm 2 is rotatably connected to the mounting base In some examples , the latitudinal arcs in different methods 
4 and the other end is rotatably connected to an end of the 45 of testing leaking rays may be different in each motion 
second rotary arm 3. The other end of the second rotary arm period . In some examples , the latitudinal arcs may be a full 
3 may be a rotating end rotating relative to the second rotary circular arc or a semicircular arc . 
axis 18. The probe 1 may be mounted at the rotating end of In an example , as shown in FIG . 4 , the first rotary arm 2 
the second rotary arm 3 to measure a numerical value of may be of L - shape and have a transverse part hinged to the 
leaking rays at each position at which the probe 1 stays . 50 mounting base 4 and a vertical part hinged to the second 

The first rotary axis 17 of the first rotary arm 2 is rotary arm 3. The vertical part of the first rotary arm 2 may 
perpendicular to the second rotary axis 18 of the second be perpendicular to the second rotary axis 18 of the second 
rotary arm 3. The first rotary axis 17 and the second rotary rotary arm 3 , and the first rotary axis 17 of the first rotary 
axis 18 intersect with a body axis of the probe 1 at a focus arm 2 is in a direction parallel to the vertical part . 
A of a ray source in the ray source component . The probe 1 55 The device for testing leaking rays is further provided 
may have a predetermined distance from the focus A. When with a column 9 and a support plate 10. The central axis of 
the first rotary arm 2 and the second rotary arm 3 drive the the column 9 coincides with the first rotary axis 17 of the 
probe 1 to rotate , rotation points of the probe 1 are distrib- first rotary arm 2. The lower end of the column 9 is hinged 
uted on a spherical surface with a center of sphere being the to the transverse part of the first rotary arm 2. The column 
focus A and the radius being the predetermined distance . 60 9 may be taken as the first rotary axis 17 of the first rotary 
Moreover , since the first rotary axis 17 of the first rotary arm arm 2. The support plate 10 is provided at the upper end of 
2 is perpendicular to the second rotary axis 18 of the second the column 9. The mounting base 4 is detachably provided 
rotary arm 3 , the first rotary arm 2 and the second rotary arm on the support plate 10. According to the structure , rotatable 
3 can rotate to drive the probe 1 to move in a latitudinal connection of the first rotary arm 2 and the mounting base 
dimension and a longitudinal dimension , respectively . If the 65 4 can be implemented . Further , in a measuring process , the 
rotation around the first rotary axis 17 of the first rotary arm support plate 10 on the column 9 , the mounting base 4 
2 is taken as a motion on the latitudinal dimension , the mounted on the support plate 10 and the ray source com 
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ponent can all remain stationary . The motion of the probe stationary . The point coincides with the focus A of the ray 
relative to the ray source component on the latitudinal source of the tested ray source component . By replacing 
dimension can be achieved by driving the first rotary arm 2 different mounting bases 4 of the ray source component , it 
to rotate relative to the column 9 through the first driving can be ensured that the focuses A of the fixedly - mounted ray 
unit 5 . source components always coincide with the above inter 

In the example , the rotary axis at which the column 9 is secting point regardless which type of ray source component 
located may correspond to the vertical axis Y in the testing is used and whether the ray source component have the 
method above , and the column 9 may extend from top to structural that the ray source is below or above the beam 
bottom . When rotating , the first rotary arm 2 may drive the limiter . 
probe 1 to move on the latitudinal dimension . The device for testing leaking rays may further include a 

The mounting base 4 and the support plate 10 are detach- supporting base 8 configured to support another part of the 
ably connected with each other . It can be ensured that the device for testing leaking rays . The supporting base 8 may 
focus A of the ray source in the ray source component contact with the ground and include a caster and a support 
mounted on the mounting base 4 is in the central axis of the ing structure in a way that it can be replaced between the 
column 9 by controlling the mounting position of the 15 caster and the supporting structure . When the support is 
mounting base 4 on the support plate 10 , thereby improving given by the caster , the supporting base 8 may set the whole 
mounting convenience and use convenience . device for testing leaking rays to move . When the test is 

For different ray source components , the mounting bases desired , the caster is replaced by the supporting structure to 
4 may have different shapes or structures . Further , for two contact with the ground for support , so that the device for 
respective states for the same ray source component before 20 testing leaking rays remains stationary to facilitate testing . 
and after being entirely rotated by 180 degrees , the mounting There are different structures for the supporting base 8. In 
base 4 may have two different shapes or structures . In an an example , the body of the supporting base 8 may be a 
example , when the ray source is below the beam limiter , the cruciform structure welded with square tubes . Four ends 
mounting base 4 may be a rectangular flat plate structure which are on the cruciform structure and far away from the 
with a specific thickness and a circular through hole in the 25 center of the cruciform structure are fixedly connected to 
central part as shown in FIG . 4. The tested ray source four casters with the supporting structure , respectively . 
component is fixedly mounted on the mounting base 4 , and When wheels on the casters contact with the ground , the 
the relative positions of the mounting base 4 and the tested supporting structure are separated from the ground , and the 
ray source component are fixed . device for testing leaking rays can move freely on the 

Since the column 9 supports the bottom of the mounting 30 ground . When the supporting structure contacts with the 
base 4 , the probe 1 can perform measurement on a measur- ground , the casters are separated from the ground , and the 
ing range covered by a hemispherical surface when the relative position of the device to the ground are fixed . 
relative positions of the ray source and the beam limiter in In an example , achieve support , the column 9 may be 
the ray source component are not changed . When the a long round tube structure with a square base welded to the 
measurement of the hemispherical surface is completed , the 35 bottom of the column 9. The square base is fixedly con 
ray source component may be entirely rotated by 180 nected to the central portion of the cruciform structure of the 
degrees , and the rotated ray source component can be supporting base 8. The long round tube structure may be 
mounted by replacing the mounting base 4. In an example , hinged to the middle portion of the first rotary arm 2 with a 
the mounting of the ray source component before and after hinge point above the square base . The hinge point may be 
being rotated can be implemented by replacing the mounting 40 provided close to the square base with no interference in a 
base 4 , so as to better meet measurement requirements and way that centers of gravity of the first rotary arm 2 and the 
improve measurement efficiency . Further , for ray source support plate 10 can be lowered . The axis of the long round 
components with different structures , the mounting bases 4 tube structure coincides with the first rotary axis 17 perpen 
with different structures can be selected , thereby improving dicular to the ground , and passes through the center of the 
universality . 45 cruciform structure of the supporting base 8 to improve the 
As shown in FIG . 4 , in an example , the first rotary arm 2 rotary and supporting stability . 

is hinged to the column 9 through the central portion of the To facilitate the motion and stop of the probe 1 , the first 
transverse part of the first rotary arm 2. The rotating torque rotary arm 2 may be positioned at any rotation position of 
induced by the second rotary arm 3 hinged to the vertical the first driving unit 5 , and the first driving unit 5 may 
part of the first rotary arm 2 can be balanced , thereby 50 continue to drive the probe 1 to rotate to a next measurement 
improving the motion stability of the first rotary arm 2 . position after the probe 1 completes measurement at the 

Further , the support plate 10 may be configured to mount position . Further , the second rotary arm 3 may be positioned 
accessories used for testing leaking rays , such as a high- at a rotation position of the second driving unit 6 , and the 
voltage cabin , a power source and a control circuit board . second driving unit 6 may continue to drive the probe 1 to 
The mounted accessories may be together near the column 55 rotate to a next measurement position after the probe 1 
9 without interference with the rotation of the first rotary arm completes measurement at the position . 
2 around the column 9. The support plate 10 may be a The first driving unit 5 may be located at a side of the first 
rectangular flat plate structure with a specific thickness . rotary axis 17 , as shown in FIG . 4. The first driving unit 5 

The first rotary axis 17 may correspond to the vertical axis may not occupy a mounting space in the vertical direction so 
Y in FIG . 1 , and the second rotary axis 18 may correspond 60 that the mounting height of the support plate 10 can be 
to the horizontal axis X in FIG . 1. The first rotary axis 17 is lowed as much as possible , thereby lowering the center of 
the rotation axis of the first rotary arm 2 , and the second gravity of the whole testing device . 
rotary axis 18 is the rotation axis of the second rotary arm By being driven by the first driving unit 5 , the first rotary 
3 , and a third axis 19 is the body axis of the probe 1. In an arm 2 can rotate freely at any angle relative to the column 
operation process of the device , the first rotary axis 17 , the 65 9 around the first rotary axis 17. The first driving unit 5 may 
second rotary axis 18 and the third axis 19 intersect at a point adopt any device or structure combination capable of driving 
no matter regardless whether the probe 1 is in motion or rotation motion . In an example , the first driving unit 5 may 
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be a combination structure of a step motor and a speed Before a second circle of measurement starts , e.g. , before a 
reducer . The step motor and the speed reducer are fixedly next motion period starts , the second rotary arm 3 first 
connected . The body of the speed reducer is fixedly con- rotates 4.286 ° around the second rotary axis 18 clockwise 
nected to a square flange welded on the column 9 , and the from the horizontal position in the first circle of measure 
relative positions of the body of the step motor and the 5 ment and stops . The probe 1 is located in the initial position 
square flange welded on the column 9 are fixed . The of the second circle of measurement , the ray source is rotatable part of the speed reducer ( e.g. , a rotating shaft of controlled to emit rays , and the probe 1 measures a numeri the speed reducer ) is fixedly connected to the transverse part cal value of leaking rays at the initial position of the second of the first rotary arm 2 , and the relative positions of the circle . When the second rotary arm 3 remains stationary , the rotatable part of the speed reducer and the transverse part of 10 first rotary arm 2 rotates 4.286 ° around the first rotary axis the first rotary arm 2 are fixed . With the connection position , 17 and stops rotating when the probe 1 reaches a second the first rotary arm 2 can be free when rotating around the position of the second circle . The ray source is controlled to first rotary axis 17 without any interference . 
The second driving unit 6 may be located at a side which emit rays , and the probe 1 measures a numerical value of 

is on the second rotary arm 3 and faces the focus A. The 15 leaking rays at the second position of the second circle . The 
rotational inertia in the rotary process of the first rotary arm first rotary arm 2 continues to rotate 4.286 ° and stops 
2 can be lowered , the load of the first driving unit 5 can be rotating when the probe 1 reaches a third position of the 
reduced , and the stable reliability of rotation can be second circle . The ray source is controlled to emit rays , and 
improved . the probe 1 measures a numerical value of leaking rays at the 

Driven by the second driving unit 6 , the second rotary arm 20 third position of the second circle . The second circle of 
3 can rotate freely relative to the first rotary arm 2 around the measurement for 84 positions can be completed when the 
second rotary axis 18. The second driving unit 6 may adapt first rotary arm 2 rotates 83 times in sequence . The first 
a device or structure combination capable of driving rotation rotary arm 2 reversely rotates back to the zero position . 
motion . In an example , the second driving unit 6 may be a Before each subsequent circle of measurement starts , the 
rotational electric cylinder . A body of the rotational electric 25 second rotary arm 3 firstly continues to rotate 4.286 ° around 
cylinder is fixedly mounted at the top of the vertical part of the second rotary axis 18 on the basis of the previous 
the first rotary arm 2. The rotatable part of the rotational position and stops as the initial position of this circle for the 
electric cylinder ( e.g. , a rotating shaft of the rotational probe 1. The first rotary arm 2 performs rotation measure 
electric cylinder ) is fixedly connected to the second rotary ment by an angle calculated based on the number of the 
arm 3. With the connection position , a distance between the 30 labelled positions of each circle in FIG . 1. When the second 
probe 1 and the focus A may be a predetermined distance . rotary arm 3 rotates the 21th time , the probe 1 is located at 

The second rotary arm 3 and the probe 1 are fixedly the top of the hemisphere which is the last position of the 
connected to each other . The probe 1 may be a round hemispherical surface measurement , and the hemispherical 
structure with a handle and include a round part and a surface measurement is completed when the measurement at 
mounting handle . The round part may be an oblate cylinder 35 this position is finished . After the ray source component is 
structure with a particular thickness . The mounting handle entirely rotated by 180 ° and fixedly mounted by using the 
may be a long cylinder structure , and the probe 1 may be corresponding mounting base 4 , the previous testing process 
connected to the second rotary arm 3 through the mounting is repeated to complete the measurement of the other hemi 
handle . The second rotary arm 3 may be a bend - line - shaped spherical surface . The two measurement results of the hemi 
slender rod and an end of the second rotary arm 3 is fixedly 40 spherical surfaces are combined to be measurement results 
connected to the mounting handle of the probe 1 to form the of a full spherical surface . 
rotating end , and the other end is fixedly connected to a In an example , as shown in FIG . 5 , the first rotary arm 2 
counterweight 7 for balances . The counterweight 7 may may be bend - line - shaped which includes a first arm 21 and 
include a counterweight plate . a second arm 22 connected with each other . The first arm 21 

The device for testing leaking rays as shown in FIG . 4 45 may extend from top to bottom . The second arm 22 may be 
may implement leaking ray test based on the following bent from the lower end of the first arm toward the first 
procedures . rotary axis 17. An upper end of the first arm 21 is hinged to 
When a position labelled to be 84 in the largest circle in the second rotary arm 3. A left end of the second arm 22 is 

FIG . 1 is taken as an initial position of a first circle of motion connected to a rotating shaft 23 extending upward and 
of the probe 1 , the position of the first rotary arm 2 is set as 50 downward . An axis of the rotating shaft 23 may be the first 
a zero position , and the second rotary arm 3 is in a horizontal rotary axis 17 of the first rotary arm 22. In an example , the 
state . After the test starts , the probe 1 is in the initial position , rotating shaft 23 can rotate relative to the mounting base 4 
the ray source is controlled to emit rays , and the probe 1 to implement the rotation of the first rotary arm 2 relative to 
measures a numerical value of leaking rays at the initial the mounting base 4. Further , the mounting base 4 is located 
position . The second rotary arm 3 remains stationary , the 55 directly above the rotating shaft 23 to ensure that the axis of 
first rotary arm 2 rotates 4.286 ° counter - clockwise around the rotating shaft 23 can pass through the focus A of the ray 
the first rotary axis 17 and stops rotating when the probe 1 source mounted on the mounting base 4 . 
reaches a second position . The ray source is controlled to In an example , the device for testing leaking rays may 
emit rays , and the probe 1 measures a numerical value of further include a supporting beam 11 at a side of the rotating 
leaking rays at the second position . The first rotary arm 2 60 shaft 23. The supporting beam 11 may include at least two 
continues to rotate 4.286 ° , and stops rotating after the probe rotating plates 12. The different rotating plates 12 are 
1 reaches a third position . The ray source is controlled to distributed at a spacing in the upward and downward direc 
emit rays , and the probe 1 measures a numerical value of tion . There are at least two rotating plates respectively 
leaking rays at the third position . The first rotary arm 2 connected rotationally to an upper end and a lower end of the 
rotates 83 times counter - clockwise in sequence to comple- 65 rotating shaft to implement the rotation of the first rotary arm 
ment the first circle of measurement of 84 positions . The first 2 relative to the supporting beam 11. The supporting beam 
rotary arm 2 reversely rotates back to the zero position . 11 implements rotational support for the first rotary arm 2 . 
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Further , the supporting beam 11 may further include a The ray source is controlled to emit rays , and the probe 1 
connecting plate 13. The connecting plate 13 may extend measures a numerical value of leaking rays at the second 
toward the first rotary axis 17 and may be provided with a position . The first rotary arm 2 continues to rotate 4.286 ° and 
supporting shaft 14 disposed coaxially with the rotating stops rotating when the probe 1 reaches a third position . The 
shaft 23. The supporting shaft 14 is independent of the 5 ray source is controlled to emit rays , and the probe 1 
rotating shaft 23 and configured to support the mounting measures a numerical value of leaking rays at the third 
base 4. The mounting base 4 may be disposed at the top of position . The first semicircle of measurement of 42 positions 
the supporting shaft 14. Support positioning for mounting can be completed when the first rotary arm 2 rotates 41 times 
base 4 is implemented through cooperation of the supporting counter - clockwise in sequence , and the first rotary arm 2 
beam 11 and the connecting plate 13. Further , rotational 10 reversely rotates back to the zero position . Before the second 
support for the first rotary arm 2 is achieved by the rotating semicircle of measurement starts , e.g. , before a next motion 
plate 12 , and the relative positions and the connection period starts , the second rotary arm 3 first rotates 4.286 ° 
relation of the ray source component and the first rotary arm around the second rotary axis 18 clockwise from the hori 
2 are ensured due to the position configuration of the zontal position in the first semicircle of measurement and 
supporting shaft 14 and the rotating shaft 23 . 15 then stops in a way that the probe 1 is located in the initial 
When the supporting beam 11 is used for positioning position of the second semicircle of measurement . The ray 

support , an accessory mounting plate 15 away from the first source is controlled to emit rays , and the probe 1 measures 
rotary axis 17 may further be provided for mounting acces- a numerical value of leaking rays at the initial position of the 
sories desired for testing leaking rays , such as a high - voltage second semicircle . The second rotary arm 3 remains station 
cabin . The accessories are concentrated in a direction away 20 ary , the first rotary arm 2 rotates 4.286 ° around the first 
from the rotating shaft 23 without interference for the rotary axis 17 and stops rotating when the probe 1 reaches 
rotation of the first rotary arm 2 around the rotating shaft 23 a second position of the second semicircle . The ray source 
within the range of 180 degrees . is controlled to emit rays , and the probe 1 measures a 
On the support beam 11 , an electrical mounting plate 16 numerical value of leaking rays at the second position of the 

may further be disposed at a side face far away from the 25 second semicircle . The first rotary arm 2 continues to rotate 
rotating shaft 23. The electrical mounting plate 16 may be a 4.286º and stops rotating when the probe 1 reaches a third 
rectangular thin plate and be configured to mount a power position of the second semicircle . The ray source is con 
source and a control circuit board for testing leaking rays , so trolled to emit rays , and the probe 1 measures a numerical 
as to facilitate centralized processing and control for circuits value of leaking rays at the third position of the second 
and further reduce a burden of the accessory mounting plate 30 semicircle . The second semicircle of measurement of 42 
15. By setting a mounting space the side face of the positions can be completed when the first rotary arm 2 
supporting beam 11 , it can be avoided to impact the rota- rotates 41 times in sequence , and the first rotary arm 2 
tional angle of the first rotary arm 2 on the latitudinal reversely rotates back to the zero position . Before each 
dimension due to excessively centralization of accessories . subsequent semicircle of measurement starts , the second 

Because many components are desired for testing leaking 35 rotary arm 3 firstly continues to rotate 4.286 ° around the 
rays and the connecting circuits are complex , it is difficult to second rotary axis 18 on the basis of the previous position , 
put the components and connection circuits within a specific and stops as the initial position of the circle for the probe 1 . 
radius such that the device for testing leaking rays shown in Then , the first rotary arm 2 rotates for measurement by an 
FIG . 4 cannot be used to test leaking rays in some condi- angle calculated based on the number of the labelled posi 
tions . 40 tions of each circle in FIG . 1. When the second rotary arm 

Based on this , in the device for testing leaking rays shown 3 rotates for the 21th time , the probe 1 is located at the top 
in FIG . 5 , the components and circuits desired for testing of the hemisphere , e.g. , the last position for quarterly 
leaking rays are concentrated together at a side away from hemispherical surface measurement , and the quarterly hemi 
the rotating shaft 23 , and the space at the side may be spherical surface measurement is completed when the mea 
another 180 - degree space opposite to the 180 - degree space 45 surement at the position ends . The ray source component is 
range desired for the rotation of the first rotary arm 2. In an entirely rotated by 180 ° , and fixedly mounted by using the 
example , in FIG . 5 , the rotating space and the mounting corresponding mounting base 4. The previous testing pro 
space can be divided in the latitudinal dimension . In an cess is repeated so as to complete the measurement of the 
example , the mounting space is set at the side away from the other hemispherical surface . The two measurement results 
rotating shaft 23 and the first rotary arm 2 , and another 50 are combined to be a full spherical surface . 
180 - degree space is set as the rotating space for the first The device for testing leaking rays shown in FIG . 5 may 5 
rotary arm 2. The test in a hemispherical surface may be be different from the device for testing leaking rays shown 
completed through 180 - degree rotation of the second rotary in FIG . 4 in relevant structures such as the supporting beam 

11 above , and another part of the device may be set similar 
The device for testing leaking rays as shown in FIG . 5 55 with that on the device for testing leaking rays shown in FIG . 

may implement the test based on the following procedures . 4 . 
A position labelled to be 84 on the largest circle in FIG . In an example , the device for testing leaking rays shown 

1 is taken as an initial position of a first circle of motion of in FIG . 5 may include a supporting base 8. A structure of the 
the probe 1. The position of the first rotary arm 2 is set as a supporting base 8 may be similar with that in the device 
zero position , and the second rotary arm 3 is in a horizontal 60 shown in FIG . 4. However , considering that the structure of 
state . When the test starts , the probe 1 is in the initial the supporting beam 11 is different from the structure of the 
position of the first circle of motion , the ray source is column 9 in FIG . 4 , the structures for implementing con 
controlled to emit rays , and the probe 1 measures a numeri- nection of the supporting beam 11 and the supporting base 
cal value of leaking rays at the initial position . The second 8 may different . 
rotary arm 3 remains stationary , the first rotary arm 2 rotates 65 In an example , the body of the supporting beam 11 may 
4.286 ° counter - clockwise around the first rotary axis 17 and be a long rectangular tube structure with a square base 
stops rotating when the probe 1 reaches a second position . welded on the bottom of the supporting beam 11. The square 
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base is fixedly connected to the central portion of the Further , in the example , aspects such as the structure and 
cruciform structure of the supporting base 8. Two rectangu- the connection way of the probe 1 may be set similar with 
lar plates with a particular spacing and a particular thickness that in the device for testing leaking rays shown in FIG . 4 , 
are welded to the central region in a length direction of the which is not be redundantly described herein . 
long rectangular tube structure , which are as rotating plates 5 It should be noted that upward and downward directions 
12. Two bearings are fixedly connected to two rotating plates mentioned herein can be directions perpendicular to a 
12 , respectively . Axes of the two bearings respectively ground when a device for testing leaking rays normally 
coincide with the first rotary axis 17 to implement connec- operates . In an example , the direction pointing to the ground 
tion with the rotating shaft 23 of the first rotary arm 2 . is the downward direction , and the direction away from the 
When being driven by the first driving unit 5 , the first 10 ground is the upward direction . The upward and downward 

rotary arm 2 can freely rotate relative to the supporting beam directions mentioned herein are same as a vertical direction . 
11 around the first rotary axis 17 at any angle within the A horizontal direction mentioned herein can be any direction 
range of 180 degrees . in a plane perpendicular to the vertical direction . 

In some examples , the first driving unit 5 may be located The terms “ first " , " second " and the like used herein are 
at a side of the first rotary axis 17 , and may be any device 15 just used to differentiate two or more same or similar 
or structure combination capable of driving rotation motion . structures or two or more components with the same or 
In an example , the first driving unit 5 may be a structure similar structures and do not indicate specific limitation to 
including a servo motor and a speed reducer , and may sequence . 
implement rotational drive for the first rotary arm 2 in The above are detailed descriptions of a method and 
conjunction with a synchronous belt and two synchronous 20 device for testing leaking rays provided in the present 
wheels . disclosure . Specific examples are used herein to set forth the 
When being combined , the servomotor and the speed principles and the implementing methods of the present 

reducer are fixedly connected to a side face of the long disclosure , and the descriptions of the above examples are 
rectangular tube structure of the supporting beam 11 in the only meant to help understanding of the core idea of the 
vertical direction . The servomotor is located above the speed 25 present disclosure . It should be pointed out that those of 
reducer . An end of the speed reducer is fixedly connected ordinary skill in the art can make numerous improvements 
with a synchronous wheel as a driving wheel . A synchronous and modifications to the present disclosure without depart 
wheel is further disposed as a driven wheel at the lower end ing from the principle of the present disclosure and these 
of the rotating shaft 23. Transmission between the two improvements and modifications may also fall into the scope 
synchronous wheels is implemented through the synchro- 30 of protection of claims of the present disclosure . 
nous belt . What is claimed is : 

In the bend - line structure of the first rotary arm 2 , two side 1. A device for testing leaking rays , the device compris 
faces on the top of the first arm 21 and along the direction ing : 
of the first rotary axis 17 are fixedly connected with two a first rotary arm configured to rotate around a first rotary 
bearings , respectively . The two bearings together support a 35 axis ; 
horizontal rotating shaft 24 parallel to the ground and a second rotary arm rotatably connected with the first 
perpendicular to the first rotary axis 17. The axial direction rotary arm and configured to rotate around a second 
of the horizontal rotating shaft 24 may constitute the second 
rotary axis 18. An end on the second rotary axis 18 and close a probe mounted on a rotating end of the second rotary 
to the first rotary axis 17 is fixedly connected with the 40 arm and configured to measure a numerical value of 
second rotary arm 3. With the connecting position , a dis- leaking rays at each position at which the probe stays ; 
tance between the probe 1 and the focus A may be a a mounting base rotatably connected with the first rotary 
predetermined distance , which may be 1 meter . arm and configured to mount a ray source component ; 

Driven by the second driving unit 6 , the second rotary arm a first driver configured to drive the first rotary arm to 
3 can freely rotate relative to the first rotary arm 2 around the 45 rotate around the first rotary axis ; and 
second rotary axis 18 . a second driver configured to drive the second rotary arm 

In an example , the second driving unit 6 may be located to rotate around the second rotary axis , 
at a side which is on the second rotary arm 3 and toward the wherein the first rotary axis is perpendicular to the second 
focus A. The second driving unit 6 may be any device or rotary axis , the first rotary axis and the second rotary 
structure combination capable of driving rotational motion . 50 axis intersect with a body axis of the probe at a focus 
In an example , the second driving unit 6 may be a combined of a ray source in the ray source component , and the 
structure of a servomotor and a speed reducer , and may probe is at a predetermined distance from the focus . 
implement rotational drive for the second rotary arm 3 in 2. The device of claim 1 , wherein the first driver is 
conjunction with a synchronous belt and two synchronous configured to position the first rotary arm at a first rotation 
wheels . 55 position , and 

The servomotor and the speed reducer may be fixedly wherein the second driver is configured to position the 
connected to a side face of the first arm 21 in the horizontal second rotary arm at a second rotation position . 
direction . The servomotor is located at a side close to the 3. The device of claim 1 , wherein the second rotary arm 
first rotary axis 17 , and the speed reducer is located at a side is provided with a counterweight for balance at an end 
far away from the first rotary axis 17. An end of the speed 60 opposite to the rotating end on the second rotary arm . 
reducer is fixedly connected to one synchronous wheel . A 4. The device of claim 1 , wherein the first rotary arm is of 
side which is on the horizontal rotating shaft 24 and is far an L shape and comprises a transverse part and a vertical 
away from the first rotary axis 17 is fixedly connected to part , 
another synchronous belt . The two synchronous wheels are wherein the transverse part is hinged to the mounting 
connected through a synchronous belt in a way that the 65 base , and the vertical part is hinged to the second rotary 
second driving unit 6 transfers power to the second rotary arm and perpendicular to the second rotary axis of the 
axis 18 . second rotary arm . 

rotary axis ; 
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5. The device of claim 4 , further comprising a column and sphere in a plurality of second motion periods such that 
a support plate disposed at a top of the column , positions at which the probe stays seamlessly form a 

wherein a central axis of the column coincides with the second hemispherical surface , wherein the second 
first rotary axis of the first rotary arm , a lower end of hemispherical surface and the first hemispherical sur 
the column is hinged to the transverse part of the first 5 face are combinable to be a full spherical surface . 
rotary arm , and the mounting base is detachably dis 12. The device of claim 11 , wherein the first driver is 
posed on the support plate . configured to , in each of the first motion periods , drive the 

6. The device of claim 1 , wherein the first rotary arm is of first rotary arm to thereby drive the probe to rotate by a first 
a bend - line shape and comprises a first arm extending from predetermined angle for a plurality of times on the latitudi 
top to bottom and a second arm bent from a lower end of the 10 nal dimension such that the positions at which the probe 
first arm toward the first rotary axis , stays form a seamless latitudinal arc , and 

wherein an upper end of the first arm is hinged to the wherein the second driver is configured to , in each of the 
second rotary arm , and first motion periods , drive the second rotary arm to 

wherein an end of the second arm close to the first rotary thereby drive the probe to rotate by a second predeter 
axis is connected with a rotating shaft extending 15 mined angle on the longitudinal dimension . 
upward and downward , and an axis of the rotating shaft 13. The device of claim 12 , wherein the latitudinal arc is 

a semicircular arc or a full circular arc . extending upward and downward is collinear with the 
first rotary axis . 14. The device of claim 12 , wherein the focus is taken as 

7. The device of claim 6 , further comprising a supporting the center of the sphere , and a point on a largest - diameter 
beam at a side of the rotating shaft , circle of the full spherical surface is set to be an initial 

wherein the supporting beam is provided with at least two position of the probe . 
rotating plates spaced apart in an upward and down 15. The device of claim 12 , wherein the first driver is 
ward direction , and the rotating plates are respectively configured to , in each of the first motion periods , drive the 
connected rotationally to an upper end and a lower end first rotary arm to thereby drive the probe to reversely rotate 
of the rotating shaft . to a starting point of the latitudinal arc when the latitudinal 

8. The device of claim 7 , wherein the supporting beam is arc is formed . 
further provided with a connecting plate extending toward 16. The device of claim 12 , wherein the second driver is 
the first rotary axis , configured to drive the second rotary arm to thereby drive 

wherein the connecting plate is provided with a support the probe to rotate by the second predetermined angle in a 
ing shaft disposed coaxially with the rotating shaft and 30 selected rotation direction on the longitudinal dimension . 
independent of the rotating shaft , and 17. The device of claim 11 , wherein the first driver is 

wherein the mounting base is disposed at a top of the configured to , in each of the second motion periods , drive 
supporting shaft . the first rotary arm to thereby drive the probe to rotate by a 

9. The device of claim 7 , wherein the supporting beam is first predetermined angle for a plurality of times on the 
further provided with an accessory mounting plate disposed latitudinal dimension such that the positions at which the 
away from the first rotary axis and configured to mount an probe stays form a seamless latitudinal arc , and 
accessory for testing leaking rays . wherein the second driver is configured to , in each of the 

10. The device of claim 7 , further comprising an electrical second motion periods , drive the second rotary arm to 
mounting plate at a side face of the supporting beam far thereby drive the probe to rotate by a second predeter 
away from the rotating shaft , mined angle in a selected rotation direction on the 

wherein the electrical mounting plate is configured to longitudinal dimension . 
mount a power source and a control circuit board for 18. The device of claim 17 , wherein the focus is taken as 
testing leaking rays . the center of the sphere , and a point on a largest - diameter 

11. The device of claim 1 , wherein the first driver and the circle of the full spherical surface is taken as an initial 
second driver are configured to drive the first rotary arm and 45 position of the probe . 
the second rotary arm to thereby : 19. The device of claim 17 , wherein the first driver is 

drive the probe to move on a longitudinal dimension and configured to , in each of the second motion periods , drive 
a latitudinal dimension by taking the focus as a center the first rotary arm to thereby drive the probe to reversely 
of a sphere in a plurality of first motion periods such rotate to a starting point of the latitudinal arc when the 
that positions at which the probe stays seamlessly form 50 latitudinal arc is formed . 
a first hemispherical surface ; and 20. The device of claim 11 , wherein adjacent positions of 

when the ray source component is flipped after the first the probe in the longitudinal dimension and the latitudinal 
hemispherical surface is formed , drive the probe to dimension are overlapped with each other to form a sean 

less measurement area . move on the longitudinal dimension and the latitudinal 
dimension by taking the focus as the center of the 
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